Comparative transcriptomic analysis of endothelial progenitor cells derived from umbilical cord blood and adult peripheral blood: Implications for the generation of induced pluripotent stem cells.
Induced pluripotent stem cells (iPSCs) offer the potential to generate tissues with ethnic diversity enabling toxicity testing on selected populations. Recently, it has been reported that endothelial progenitor cells (EPCs) derived from umbilical cord blood (CB) or adult peripheral blood (PB) afford a practical and efficient cellular substrate for iPSC generation. However, differences between EPCs from different blood sources have rarely been studied. In the current study, we derived EPCs from blood mononuclear cells (MNCs) and reprogrammed EPCs into iPSCs. We also explored differences between CB-EPCs and PB-EPCs at the molecular and cellular levels through a combination of transcriptomic analysis and cell biology techniques. EPC colonies in CB-MNCs emerged 5-7days earlier, were 3-fold higher in number, and consistently larger in size than in PB-MNCs. Similarly, iPSC colonies generated from CB-EPCs was 2.5-fold higher in number than from PB-EPCs, indicating CB-EPCs have a higher reprogramming efficiency than PB-EPCs. Transcriptomic analysis using microarrays found a total of 1133 genes differentially expressed in CB-EPCs compared with PB-EPCs, with 675 genes upregulated and 458 downregulated. Several canonical pathways were impacted, among which the human embryonic stem cell pluripotency pathway was of particular interest. The differences in the gene expression pattern between CB-EPCs and PB-EPCs provide a molecular basis for the discrepancies seen in their derivation and reprogramming efficiencies, and highlight the advantages of using CB as the cellular source for the generation of iPSCs and their derivative tissues for ethnic-related toxicological applications.